Restriction fragment pattern analysis of HPRT mutations induced in rat-liver epithelial cells by alkylating and arylating agents.
Structural alterations in the hypoxanthine-guanine phosphoribosyl transferase (HPRT) gene in genomic DNA of adult rat-liver (ARL) epithelial cells that were mutated by alkylating and arylating mutagens were studied by restriction enzyme fragment pattern (RFP) analysis. ARL cells were mutated with the direct-acting alkylating agent N-methyl-N'-nitro-N-nitrosoguanidine (MNNG) or the activation-dependent arylating agents 7,12-dimethylbenz[a]anthracene (DMBA) and N-2-acetylaminofluorene (AAF). Alterations in the HPRT gene of at least 10 independent 6-thioguanine-resistant (TGr) clones mutated by each chemical were analyzed using 8 different restriction endonucleases; Hind III, EcoRI, BamHI, XbaI, Hae III, XhoI, MspI and PstI, and a full-length HPRT cDNA as a probe in molecular hybridization. Among the 10 MNNG-induced mutants, the RFPs obtained with most endonucleases displayed no changes, while an altered RFP was found in only one mutant using XbaI. None of the 10 DMBA-induced mutants displayed altered RFPs. Restriction analysis of the 10 AAF-induced mutants showed no abnormality in HPRT gene structure in most restriction digests, while altered RFPs were detected in one mutant using MspI and in two mutants with XbaI digestion. Overall, the studies reveal an absence of major DNA sequence changes in 26 of 30 induced mutants although the mutant phenotype of 4 of the TGr clones can be attributed to gross chromosomal changes or a point mutation at the restriction site. The absence of detectable alterations in the RFPs of the majority of the mutants is strongly suggestive of base substitution as the major molecular alteration underlying the mutant phenotype. The HPRT activity of 14 of 30 mutants was at least 5% of the wild-type level, which is consistent with a structural alteration in the gene product expressed as partial activity of the enzyme. Therefore, the data are interpreted as indicating that in the ARL cells, all 3 mutagens induced primarily localized alterations in base sequences in the HPRT gene together with a few mutations involving large sequence changes.